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Uncontrolled moisture is the most prevalent cause of
deterioration in older and historic buildings. It leads to
erosion, corrosion, rot, and ultimately the destruction of
materials, finishes, and eventually structural components.
Ever-present in our environment, moisture can be controlled
to provide the differing levels of moisture necessary for
human comfort as well as the longevity of historic building
materials, furnishings, and museum collections. The
challenge to building owners and preservation professionals
alike is to understand the patterns of moisture movement in
order to better manage it — not to eliminate it. There is
never a single answer to a moisture problem. Diagnosis and
treatment will always differ depending on where the
building is located, climatic and soil conditions, ground
water effects, and local traditions in building construction.

Remedial Actions within an Historic
Preservation Context

In this Brief, advice about controlling the sources of
unwanted moisture is provided within a preservation
context based on philosophical principles contained in the
Secretary of the Interior’s Standards for the Treatment of Historic
Properties. Following the Standards means significant
materials and features that contribute to the historic
character of the building should be preserved, not damaged
during remedial treatment (see fig.1). It also means that
physical treatments should be reversible, whenever possible.
The majority of treatments for moisture management in this
Brief stress preservation maintenance for materials, effective
drainage of troublesome ground moisture, and improved
interior ventilation.

The Brief encourages a systematic approach for evaluating
moisture problems which, in some cases, can be undertaken
by a building owner. Because the source of moisture can be
elusive, it may be necessary to consult with historic
preservation professionals prior to starting work that would
affect historic materials. Architects, engineers, conservators,

Regardless of who does the work, however, these are the
principles that should guide treatment decisions:

* Avoid remedial treatments without prior careful
diagnosis.

* Undertake treatments that protect the historical
significance of the resource.

* Address issues of ground-related moisture and rain run-
off thoroughly.

* Manage existing moisture conditions before introducing
humidified / dehumidified mechanical systems.

¢ Implement a program of ongoing monitoring and
maintenance once moisture is controlled or managed.

* Be aware of significant landscape and archeological
resources in areas to be excavated.

Finally, mitigating the effects of catastrophic moisture, such
as floods, requires a different approach and will not be
addressed fully in this Brief.

Fig. 1. Moisture problems, if not properly corrected, will increase damage to
historic buildings. This waterproof coating trapped moisture from the leaking
roof , causing portions of the masonry parapet to fail. Photo: NPS Files.

preservation contractors, and staff of State Historic
Preservation Offices (SHPOs) can provide such advice.






Uncovering and Analyzing Moisture
Problems

Moisture comes from a variety of external sources. Most
problems begin as a result of the weather in the form of rain
or snow, from high ambient relative humidity, or from high
water tables. But some of the most troublesome moisture
damage in older buildings may be from internal sources,
such as leaking plumbing pipes, components of heating,
cooling, and climate control systems, as well as sources
related to use or occupancy of the building. In some cases,
moisture damage may be the result of poorly designed
original details, such as projecting outriggers in rustic
structures that are vulnerable to rotting, and may require
special treatment.

The five most common sources of unwanted moisture
include:

¢ Above grade exterior moisture entering the building
* Below grade ground moisture entering the building
e Leaking plumbing pipes and mechanical equipment

e Interior moisture from household use and climate control
systems

e Water used in maintenance and construction materials.

Above grade exterior moisture generally results from
weather related moisture entering through deteriorating
materials as a result of deferred maintenance, structural
settlement cracks, or damage from high winds or storms
(see fig. 4). Such sources as faulty roofs, cracks in walls,
and open joints around window and door openings can be
corrected through either repair or limited replacement. Due
to their age, historic buildings are notoriously “drafty,”
allowing rain, wind, and damp air to enter through missing
mortar joints; around cracks in windows, doors, and wood
siding; and into uninsulated attics. In some cases,
excessively absorbent materials, such as soft sandstone,
become saturated from rain or gutter overflows, and can
allow moisture to dampen interior surfaces. Vines or other
vegetative materials allowed to grow directly on building

Fig. 4. Deferred maintenance often leads to blocked gutters and
downspouts. This cracked gutter system allowed moisture to penetrate
the upper exterior wall, erode mortar joints, and rot fascia boards. Photo:
NPS files.

materials without trellis or other framework can cause
damage from roots eroding mortar joints and foundations
as well as dampness being held against surfaces. In most
cases, keeping vegetation off buildings, repairing damaged
materials, replacing flashings, rehanging gutters, repairing
downspouts, repointing mortar, caulking perimeter joints
around windows and doors, and repainting surfaces can
alleviate most sources of unwanted exterior moisture from
entering a building above grade.

Below grade ground moisture is a major source of
unwanted moisture for historic and older buildings. Proper
handling of surface rain run-off is one of the most important
measures of controlling unwanted ground moisture. Rain water
is often referred to as “bulk moisture” in areas that receive
significant annual rainfalls or infrequent, but heavy,
precipitation. For example, a heavy rain of 2” per hour can
produce 200 gallons of water from downspout discharge
alone for a house during a one hour period. When soil is
saturated at the base of the building, the moisture will wet
footings and crawl spaces or find its way through cracks in
foundation walls and enter into basements (see fig. 5).
Moisture in saturated basement or foundation walls—also
exacerbated by high water tables—will generally rise up
within a wall and eventually cause deterioration of the
masonry and adjacent wooden structural elements.

Builders traditionally left a working area, known as a
builder’s trench, around the exterior of a foundation wall.
These trenches have been known to increase moisture
problems if the infill soil is less than fully compacted or
includes rubble backfill, which, in some cases, may act as a
reservoir holding damp materials against masonry walls.
Broken subsurface pipes or downspout drainage can leak
into the builder’s trench and dampen walls some distance
from the source. Any subsurface penetration of the
foundation wall for sewer, water, or other piping also can
act as a direct conduit of ground moisture unless these
holes are well sealed. A frequently unsuspected, but
serious, modern source of ground moisture is a landscape
irrigation system set too close to the building. Incorrect
placement of sprinkler heads can add a tremendous amount
of moisture at the foundation level and on wall surfaces.

Fig. 5. Excavating this foundation revealed that the downspout pipe had
corroded at the “ u-trap” and was leaking moisture into the soil. Openings
around the horizontal water supply line and cracks in the wall allowed
moisture to penetrate the basement in multiple locations. Photo: author.




































— — FOR CHRONICALLY DAMP CONDITIONS

Foundations: Improve performance of foundation walls with damp-proof treatments
to stop infiltration or damp course layers to stop rising damp. Some substitute
materials may need to be selectively integrated into new features.

Walls: excavate, repoint masonry walls, add footing drains, and
waterproof exterior subsurface walls; replace wood sill plates and
deteriorated structural foundations with new materials, such as
pressure treated wood, to withstand chronic moisture conditions;
materials may change, but overall appearance should remain similar.
Add dampcourse layer to stop rising damp; avoid chemical injections
as these are rarely totally effective, are not reversible, and are often
visually intrusive.

Interior: Control the amount of moisture and condensation on the interiors of historic
buildings. Most designs for new HVAC systems will be undertaken by mechanical
engineers, but systems should be selected that are appropriate to the resource and
intended use.

Windows, skylights: Add double and triple glazing, where necessary
to control condensation. Avoid new metal sashes or use thermal
breaks where prone to heavy condensation.

Mechanical systems: Design new systems to reduce stress on
building exterior. This might require insulating and tightening up the
building exterior, but provisions must be made for adequate air flow.
A new zoned system, with appropriate transition insulation, may be
effective in areas with differing climatic needs.

Control devices/Interior spaces: If new climate control systems are
added design back-up controls and monitoring systems to protect
from interior moisture damage.

Walls: If partition walls sit on floors that periodically flood, consider
spacers or isolation membranes behind baseboards to stop moisture
from wicking up through absorbent materials.

1. Critically damp foundation walls were protected with a layer of bentonite clay to reduce
moisture penetration. This work was in combination with new downspouts that were connected
to drainage boots that deposited captures roof run-off away from the foundation.

Photo: Courtesy, Larry D. Dermody and the National Trust for Historic Preservation.

F. Triple glazed windows replaced the originals
to control condensation. Photo: © Isabella
Stewart Gardner Museum, Boston.

G. New sensors which monitor temperature and
relative humidity are located throughout this
museum and tied to a computer that controls the
climate control system. Photo: © Isabella Stewart
Gardner Museum, Boston.

H. New computers tie a variety of monitoring
and security features into a comprehensive
system which provides warning and backup alerts
when any of the system components are not
functioning properly. Photo: © Isabella Stewart
Gardner Museum, Boston.
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Back Cover: The Diagnosing Moisture in Historic Building Symposium held in Washington, DC, May, 1996, brought together practitioners in the field of
historic preservation to discuss the issues contained in this Preservation Brief. Attendees are standing in front of the cascading fountains at Meridian Hill

Park, a National Historic Landmark. Photo: Eric Avner.
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